Best Available Copy 




(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREAT\' (PCX) 

■ 

(19) World Intelleduat Properly Organization 
Imernaiionat Bureau 

(43) Intemalional FublicaOon Date (10) Intemalional Publication Number 

8 August 2002 (08.08.2002) fQT WO 02/060481 Al 

(51) Iniernational Patent ClassiHcation^ A6IK39/40. (74) Agent: SHARP, JcfTrcX} S.; Marshall, Gcrs[cm& Bomn. 
39/42 233 South Wackcr Drive. 6300 Scars Tovvcr, Chicago. IL 

60606 (US). 

(21) IniernatioDal Applicalion Nomber: PCTA)S0l/48633 

(8J) Designotcd Siaies (nationaljx AU. CA. IL, JP. 

(22) Internstiousl Filing Date: 

13 December 2001 (13.122001) (84) Designated States (regio/uli): European paicni (AT. BE 

CM. CY. DE, DK, ES, FI. fR. GB. GR. IH, IT. LU. MC. 

(25) Filing Language; English ^ ^» '^>- 

(26) PublicatloD Longuage: English ''"bllshed: 

— with internationat search report 

ncti p • •' n . — before the ejpiration of the time limit for amending the 

J!«I!.*L^^*** , ™ „ « X ^^^^"^ *o be republished in the event of receipt of 

mm 3IJanuary 2001(31.01.2001) US ^^nendmenis 



n5?iTrA ""l^^^rVf ^^"""^"^ZTl Z""' for ^^.ietter codes and other abbreviations, refer to iht "Ouid- 
lUWSl;<>rnerofWe^ I ance Notes on Codes and Abbreviations^ appearing at the begin^ 

DeIanson.DeIanscn,NY 12053(US). ning of each regular issue of the PCTGazL 



(72) Inventor: MCMICHAEL, John; Comer of WestfaU and 
Lany Hill Road, R.D. I Delanson, Delanson, NY 12053 
(US). 



00 

o 

vo • 

^ (54) Titte: METHODS FOR TREATING DISEASE STATES COMPRISING ADMINISTRATION OFLOW LEVELS OF AKH- 
BODIES 

O 



^ (S7) Abstract: The invention provides methods and compositions for treating the sympioms of disease slates associated with the 
presence of a loxin or infectious age 
dosage of less than 0.1 mg per day. 



^ presence of a loxin or infectious agent having the step of administering an antibody spedSc for the toxin or infectious agent at a 
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METHODS FOR TREATING DISEASE STATES COMPRISING 
. ADMINISTRATION OF LOW LEVELS OF ANTIBODIES 

BACKGROUND OF THE INVENTION 
5 The therapeutic use of antibodies is generally limited to: (a) 

ininunotherapy where a specific antibody directed against a discreet antigen is used to 
counter the effect of that antigen. Examples include using an antitoxin administered to 
neutralize a toxin, or antibody against an infectious agent to interrupt the 
pathophysiol9gical process induced by that target organism; (b) the admmistiation, often 
Q iv, of high levels of antibody (gamma globulin therapy) to compensate for transient or 
permanent immune deficiency; and (c) monoclonal antibody therapy to combat cancer, 
certain autoinunune disorders and metabolic diseases. In all these cases, antibody is 
provided in relatively high concentrations for the puipose of having tliat antibody 
combine directly with its target antigen to render that antigen inoperable, non-infectious 

TM 

5 or neutraUzed. For example, Gamimune (Bayer Biological) contains 50 mg protein 
(inununoglobin) per mL and normal dosing can be up to 1000 mg/kg body weight- 
Gammar - P™ LY. (Aventis Behring) is administered at dosages up to 400 mg/kg body 
weight. BayhepB™(HepatitisBbmnunoglobulin)(BayerBiological)is 15-18% protein 
[immunoglobulin] is administered at dosages of up to 0.6 ml/kg body weight = 0,01 g/kg 

0 =100mg/kg. Further,hnogamRabies-HT™(AventisPasteur)isl0.18%protein.and 
is administered at a dosage of 0.133 ml/kg (240 mg/kg) body weight 

Of interest to the present application is the disclosure of co-owned, 
allowed U.S. Patent Application Serial No. 09/514,993 which is directed to the 
administration of anti-rubeola antibodies for tlie treatment of symptoms of various central 

5 nervous system diseases including autism, multiple sclerosis, attention deficit disorder 
(ADD) and attention deficit hyperactivity disorder (ADHD). Examples therein 
demonstrated flie efficacy of treating the symptoms of those disease states with dosages 
of from 0.1 mg to I mg of anti-rubeola antibody per dose. 

While the admmistration of larger quantities of immunoglobulins is 

[) effective in the treatment of many disease states there remains a desire in the art for 
alternative methods for treatment of disease states. 
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SUMMARY OF THE INVENTION 
The present invention is directed to the discovery that the symptoms of 
disease states associated with the presence of a toxin or infectious agent may be 
effectively treated by administration of very low levels of antibodies specific for the toxin 
5 or infectious agent The levels of antibodies administered are substantially lower than 
those traditionally administered to directly neutralize target antigens and for example are 
typically less than 0,1 mg of antibody per day. Specifically, the antibodies may be 
administered in one or m multiple dosages but the sum of antibodies administered in any 
24 hour period is less than 0.1 mg. 
10 While the antibody may be monoclonal or polyclonal, it is preferably 

monoclonal according to one aspect of the invention. The antibody may be administered 
by a variety of manners but is preferably administered enterically and most preferably 
orally. Suitable methods of oral administration include oral drench and sublingual 
admim"stration. According to another preferred aspect of the invention the antibody is 
administered in an enterically protected form. In addition, the antibodies of the invention 
may be administered by injection such as by subcutaneous injection. 

The symptoms of various disease states can be treated according to the 
invention including those of various central nervous disorders including autism, multiple 
sclerosis, attention deficit disorder (ADD), and attention deficit hyperactivity disorder 
(ADHD), all of vrfiich can be treated by administration of very low levels of anti-rubeola 
antibody. Dosages of antibodies administered according to the invention including anti- 
rubeola antibodies range from 1 x lO"'** to a 1 x 10** mg^dosage with dosages of from 1 
X 10'* to 1 X 10^ mg (eg. 8 X 10"^ mg) and dosages of from 2 x 10"^ to 2 x lO' mg being 
preferred. 

The invention also provides treatment of the symptoms of pulmonary 
infection by administering an effective amount of anti*Mycoplasraa pneumonia antibody 
with daily dosages of less than 0.1 mg being prefen^ and daily dosages ranging from 
1 X 10"* to 1 X 1 0"^ mg/day being particularly prefenred. 

The invention also provides treatment of symptoms of Alzheimer's 
Disease by administering an effective amount of anti-amyloid beta antibodies with daily 
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dosages of less than 0.1 mg being prefened and daily dosages ranging firom 1 x 10*^ to 

IxlOr^ pig/day being particularly prefeired. 

According to a fiirther aspect of the invention it has been discovered that 

administration of anti-rubeola antibodies can be effective in the treatment of symptoms 
5 of Crohn's Disease. Accordingly, the invention provides a method of treating the 

symptoms of Crohn's Disease comprising administering an effective amount of anti- 

rubeola antibody. Preferred dosages are less than 0.1 mg antibody daily Avith daily 

dosages ranging from 2 X 10'^ to 2 X 10-' mg being particularly preferred. 

, According to a further aspect of the invention it has been discovered that 
0 the administration of anti-Klebsiella pneumonia antibodies can be useful for the 

treatment of rheumatoid arthritis and specifically for juvenile rheumatoid arthritis. 

Preferred dosages are less than O.I mg of anti-KIebsiella pneumonia antibody daily with 

daily dosages ranging from 1 x lO"^ to 1 x 10*' mg/day {e.g. 4x10^ mg/day) being 

particularly preferred. 

5 The invention also provides methods for treating the symptoms of diabetes 

comprismg the method of administering an effective amount of antibody directed against 
glutamic acid decarboxylase. Preferred dosages are less than 0.1 mg of anti-glutamic 
acid decarboxylase antibody daily with daily dosages ranging from 1 x 10"^ to 1 x 10'^ 
mg/day (e.g. 4 x 10"^ rag/day) being particularly preferred. 

0 The invention also provides pharmaceutical compositions for 

administration to. subjects for_freatment of the symptoms of disease states comprising 
antibody specific for a toxin or infectious agent associated with fte disease state in a 
dosage unit of less than 0.1 mg antibody. 

\ • 

5 

DETAILED DESCRIPTION 
Without intending to be bound by any particular theory of the invention, 
it is believed that the invention described herein utilizes antibodies in remarkably low 
concentrations as molecular signals to induce a response similar or even superior to that 
0 seen with the traditional approach of introducing antibody at concentrations sev^ logs 
greater than that associated with this invention. However, even though the concentrations 
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of antibody are significantly different between traditional use and this invention, the 
specificity of the reaction remains intact. Hiat is, low level of antibody directed against 
target A wDl react with target A but not B, unless B is antigenically closely related to A. 

The similarity in responses between traditional gammaglobulin therapy 
5 and the invention, and the disparity of concentrations of antibody to induce the desired 
result, recalls the relationship in concentrations of antigen, or antigenic extract, used by 
- allergists employing the maximum tolerated dose approach to hypersensitivity therapy 
and those using the neutralization method. 

In the case of the present invention results similar to those obtained by 
1 0 traditional gamma globulin therapy are reached by an apparently different pathway. The 
traditional approach of using specific antibody in high concentration to treat or counter 
a specific antigen is well imderstood iij that the antibody makes direct contact with its 
. antigen target, combines with it, and alone or in the presence of other factors, such as the 
complement system, the antigen is destroyed or neutralized. The mechanism of action 
15 of the present invention whereby antigens are destroyed or neutralized by a pathway 
initiated by the presence of low levels of antibodies specific for the antigen is not 
completely understood but is the focus of ongoing researcL 

The invention described herein . provides methods for treating 
ADD/ADHD, autism, MS, Crohn's Disease and related disorders. The invention 
20 describes the use of specific anti-rubeola antibody used a relatively low dose as a 
systemic signal to specificalljiinhibit vjruareplicatioii or. the. body's aberrant response to 
the virus that results in the symptoms characteristic of the diseases. 

Anti-rubeola antibody usefiil in practice of the invention maybe obtained 
fi^om a variety of sources. Suitable antibodies may be polyclonal or monoclonal and can 
25 be derived fi-om various animal sources. A preferred anti-rubeola antibody for use in 
practice of the mvention is polyvalent rabbit anti-rubeola antibody available from Cortex 
Biochemicals, San Leandro, CA. 

Antibodies specific for other antigens such as Klebsiella pneumonia, 
•Mycoplasma pneumonia, chorionic gonadotropins. Amyloid-beta, and glutamic acid 
30 decarboxylase may be obtained fi-om various commercial sources. A preferred source of 
antibody for Klebsiella pneumonia is Bio-Trend Chemikalien, Cologne, Germany and 



wo 02/060481 PCT/USOl/48633 

-5- 

prefeired anti-Mycoplasraa pneumonia antibodies may be obtained from Cortex 
Biochemicals, San Leandro, OA. Preferred sources of anti-amyloid-beta antibodies arc 
Chemicon International Inc., Temecula, CA and Boeringer Mannheim with preferred 
antibodies being those directed against human chorionic gonadotropin (hCG) 
5 Loloprotem. A preferred antibody specific for glutamic add decarboxylase is available 
from Chemicon International Inc., Temecula, CA, 

The following examples arc illustrative and are not intended to limit either 
the scope or spirit of the invention. 

10 EXAMPLES 

Example I • 

According to this example, low dosages of anti-rubeola antibody were 
administered to an eight year old male subject exhibiting the symptoms of attention 
deficit disorder. Specifically, the subject was treated by sublingual administration once 
15 daily of one drop of a composition comprising 8 x 10"^ mg of anti-rubeola antibody 
(Cortex Biochemicals,, San Leandro, CA.). The subject exhibited improvements in 
concentration and improved grades with some increase in activity in the evenings. • 

Example 11 

20 According to this example, a female subject in her mid-thirties presented 

. _.wilh.a 12.year Jiistoiy of multipltsderosis which primarily affected muscle control of 
her legs. The subject was treated by sublingual administration twice daily of one drop 
of a composition comprising 8x10"^ mg of anti-nibeola antibody (Cortex Biochemicals,, 
San Leandro, CA.). After a period of three weeks, the subject exhibited improved motor 

25 control and was capable of driving an automobile for the first time in years. 

Example III 

According to this example, four dogs presenting with progressive central 
nervous system pathology and exhibiting symptoms similar to those of multiple sclerosis 
30 were treated by administration of 8 x 1 0"^mg per day dosages of anU'-rubeola antibodies 
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by subcutaneous injectioiL The animals were treated over a period of eight months and 
were either stable or slowly improving with respect to their condition. 

Example IV 

5 According to this example, human patients presenting with cancer of 

various types (pancreatic, lung and colon) are treated by two to four times daily 
sublmgual administration of 8 x 10"^ mg polyclonal anti-hCG antibodies derived from 
rabbits (Cortex Biochemicals, San Leandro CA) 



Example y 

According to this example, four dogs suffering with osteosarcoma were 
treatedbysubcutancousinjectionof3.2x 10"^mgperdayofanti-hCGantibody. Canine 
osteosarcoma usually metastisizes from the bone to the lungs and animals similarly 
afflicted typically havealifespanof six-months. After five months of treatment the dogs 
do not exhibit signs of metastisis and appear in healthy condition as evidenced by coat 
condition, appetite, attitude and quality of life. 

Example VI 

According to this example two patients aged 8 and 9,presented with severe 
juvenile rheumatoid arthritis and were treated by sublingual admmistration twice daily 
.of 8 X 10^ mg of antibpdi^s^specific for Klebsiella pneumonia obtained from Bio-Trend 
Chemikalien, Cologne, Germany. Prior to being treated the subjects suffered from pain, 
restricted range of motion, and joints which were swollen and sore. After one week of 
treatment according to the methods of the invention, pain and swelling were reduced and 
the range of movement was increased. Optimum concentration of antibody per dose has 
been approximately 4x10"^ rag. 



Example Vn 

According to this example, a patient presented with chronic puhnonaiy 
infections and fibrosis exhibiting symptoms of shortness or breath, chest pain and 
decreased stamina. The subject was treated by sublingual administration twice daily of 
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8 X 10"^ mg of antibody to Mycoplasma pneumonia (Biochemicals, San Leandro, CA.). 
The subject reported a positive response within 7 days, as evidenced by decreased 
shortness of breath, decreased chest pain, decreased edema, increased stamina and ability 
to cany out normal activities of daily living. 

5 

' . Example VlII 

According to this example, five patients presented with the symptoms of 
Alzheimer's disease and were treated by sublingual administration of four drops daily of 
a compositiop comprising 5 x 10*^ mg of anti-amyloid beta antibodies (Boeringer 
10 Mannheim). At four weeks after treatment, three of the patients did not exhibit any 
effects but one patient reported having an improved pattern of speech as words came 
easier to ber. The fifth subject reported that after two weeks she was no longer 
"struggling to remember things" 

15 Example DC 

According to this example five senye dogs were treated by subcutaneous 
administration with 5 x lO'^mg of anti-amyloid beta antibodies. All the dogs responded 
positively after two weeks of daily treatment and were more active and interacted more 
appropriately with their masters. 

20 

Numerous mcdification&and variations in the practice of the invention are 
expected to occur to those skilled in the art upon consideration of the presently preferred 
embodiments thereof consequently, the only limitations whidi should be placed upon 
the scope of the invention are those which appear in the appended claims. 
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WHAT IS CLAIMED IS: 

1 . A method of treating the symptoms of a disease state associated 
with the presence of a toxin or infectious agent comprising the step of administering an 
antibody specific for said toxin or infections agent at a dosage of less than 0. 1 mg per day 
5 wherein the disease state is not a QJS or behavioral disorder selected from the group 
consisting of autism multiple sclersosis, attention deficit disorder (ADD) and attention 
deficit hyperactivity disorder (ADHD). 



) antibody. 



5 oral drench. 



sublingually. 



The method of claim 1 wherein the antibody is a monoclonal 



The method of claim 1 wherein theantibody is administered orally. 



4. The method of claim 3 wherein the antibody is administered by 



5. The method of claim 3 wherein the antibody is administered 



) 6. The method of claim 3 wherein the antibody is administered in an 
enterically protected form. 



7. The method of claim 1 wherein the antibody is administered by 



injection. 



5 



8. The method of claim 7 wherein the antibody is administered by 
subcutaneous injection. 



9. The method of claun 1 wherein the disease state is cancer and the 
method comprises administering an effective amount of anti-choriom'c gonadotropin 
antibody. 
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10. The method of claim 15 wherein the antibody is hCG. 

11. The method of claim 1 5 wherein the anti-chorionic gonadotropin 
antibody is administered as a dosage of from 1 x 10*Ho 1 x lO^ per day. 

5 

* 12. The method of claim 15 wherein the cancer is a sarcoma. 

13. The method of claim 15 wherein thexancer is an osteosarcoma. 

10 14. The method of claim 1 ^^*erein the disease state is pulmonary 

infection and the method comprises administeringi an efifective amount of anti- 
Mycoplasma pneumonia antibody. 

1 5 . The method of claim 20 wherein the anti-Mycoplasma pneumonia 
1 5 antibody is administered at a dosage of from 1 x 1 0'^ to 1 x 1 0^ per day. 

16. The method of claim 1 wherein the disease state is Alzheimer's 
Disease and the method comprises administering an effective amount of anti-amyloid 
beta antibody. 

20 

. 17. __ .Xhe method o f c]^ .22 wherein the anti-amyloid-beta antibody 
is administered at a dosage of from 1 x 10"^ to 1 x 10^ per day. - 

18. A method of treating the symptoms of diabetes comprising 
25 administering an effective amount of anti-glutamic acid decarboxylase antibody. 

19. The method of claim 24 wherein the anti-glutamic acid 
decarboxylase antibody is administered at a dosage of less than 0.1 mg per day. 



30 20. The method ofclaim 24 wherein the anti-glutamic acid antibody 

is administered at a dosage of from 1 x 10^ to 1 x 10*^ per day. 
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21 . A method of treating symptoms of Crohn's Disease comprising the 
step of administering an effective amount of anti-rubeola antibody. 

22. The method of claim 27 wherein the anti-rubeola antibody is 
5 administered at a dosage of less than 0. 1 mg per day. 

23. The method of claim 27 wherein the anti-rubeola antibody is 
administered at a dosage of 1 x 10^ to 1 x l(r*per day. 

0 24. A method of treating symptoms of rfieumatoid arthritis comprising 

the step of administering an effective amount of anti-Klebsiella pneumonia antibody, 

25. TTie method of claim 30 wherein the anti-Klebsiella pneumonia 
antibody is administered at a dosage of less than 0.1 mg per day. 

5 

26. The method of claim 30 wherein the anti-Klebsiella pneumonia 
. antibody is administered at a dosage of from 1 x 10*^ to 1 x lO'^per day. 

27. A pharmaceutical composition for administration to a subject for 
8 treatment of a disease state comprising antibody specific for a toxin or infectious agent 

associated with the disease state in a dosage unit of less than 0.1 mg antibody wherein 
the disease state is not a CNS or behavioral disorder selected from the group consisting 
of autism multiple sclersosis, attention deficit disorder (ADD) and attention deficit 
hyperactivity disorder (ADHD). 

5 

28. Use of an antibody specific for a toxin or infectious agent in the 
preparation of a medicament comprising a dosage of less than 0.1 mg per day for the 
treatment of humans suffering from the symptoms of a disease state associated mXh the 
presence of said toxin or infectious agent wherein the disease state is not a CNS or 

) behavioral disorder selected from the group consisting of autism multiple sclersosis, 
attention deficit disorder (ADD) and attention deficit hyperactivity disorder (ADHD). 
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